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INTRODUCTION
The Planetary Biology Program, within the Office of Space
Science of the National Aeronautics and Space Administration, is
the first and only integrated program to methodically investigate
the planetary events which may have been responsible for, or related
to, the origin, evolution, and distribution of life in the universe.
Research supported by this program is divided into the seven areas
listed below together with a statement of the principal objective of
each research area.
Chemical Evolution - To understand how biologically significant
organic molecules are synthesized under conditions presumed to have
existed on the primitive Earth before the advent of life or which
may presently exist on other planets.
Organic Geochemistry - To analyze terrestrial and extraterrestrial
material for organic molecules, biological structures, and other
clues to the origin(s) of life on this and other planets.
Life Detection - To develop and implement techniques to search
for, detect, and characterize life and life-related molecules on this
and other planets.
Biological Adaptation - To understand the adaptive mechanisms
used by terrestrial organisms to survive and/or grow in environmental
extremes approaching those on other planets.
Bioinstrumentation - To design, develop, and test prototype
spaceflight instruments which will be used to detect and characterize
life and life-related molecules on the surface and in the atmosphere
of other planets.
Planetary Environments - To develop analytical techniques which
measure environmental parameters on other planets which are relevant
to the search for life.
Origin of Life - To identify the sequence of events leading from
the putative complex organic milieu in the primordial terrestrial'
oceans to the origin of the first living systems.
The arrangement of references in this bibliography follows the
division of research described. Articles are listed alphabetically by
author under the research area with which they are most closely related.
Only those publications which resulted from research supported by the
Planetary Biology Program and which bear a 1977 publication date have
been included. Abstracts, theses, and presentations are not included
because of the preliminary and abbreviated nature of the former and
the frequent difficulty of obtaining the latter.
Our intent in compiling this bibliography is twofold. First,
we would like to provide the scientific community with an annual
listing, beginning with 1975, of current publications resulting from
research pursued under the auspices of NASA's Planetary Biology
Program. Secondly, we hope to stimulate the exchange of information
and ideas among scientists working in the different areas of the
program. To facilitate the exchange process, we have identified, by
asterisk, the author of each publication who is presently participating
in the program. Current addresses for all principal investigators
are given in the Appendix.
We wish to thank all the participants of the Planetary Biology
Program for their cooperative response to our request for an
enumeration of their 1977 publications.
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In: Proceedings of the Eighth Lunar Science Conference, Volume 1,
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optical asymmetry in amino acids by gas chromatography for extra-
terrestrial space exploration: Results of a new soil processing
scheme with breadboard instrumentation. In: Holmquist, R., ed.
Life Sciences and Space Research, Volume XV. Proceedings of the
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Plenary Meeting of COSPAR, Philadelphia, Pennsylvania, June 8-19,
1976. New York, Pergamon Press, 1977. p. 27-34.
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Intelligence. New York, Random House, 1977. 263 p.
Sagan*, C. Exploration of the planets. An invited discourse presented
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Van Dort, M-A. and W.A. Bonner*. The quantitative gas chromatographic
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London, Institute of Petroleum, 1977. p. 4-21.
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Barghoorn*, E.S. Eoastrion and the metallogenium problem. In:
Ponnamperuma, C., ed. Chemical Evolution of the Early Precambrian.
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Variation in stable carbon isotopes in organic matter from the
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425-430. March 1977.
Bloeser, B., J.W. Schopf*, R.J. Horodyski, and W.J. Breed. Chitinozoans
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Science 195(4279): 676-679. February 18, 1977.
Brooks, P.W., J.N. Cardosa, B. Didyk, G. Eglinton, M.J. Humberston, and
J.R. Maxwell1. Analysis of lipid fractions from environmental and
geological sources by computerized GC-MS. In: Campos, R. and J.
Goni, eds. Advances in Organic Geochemistry, 1975. Madrid, Spain,
Enadimsa, 1977. p. 433-453.
Brooks, P.W., G. Eglinton, S.J. Gaskell, D.J. McHugh, J.R. Maxwell,
and R.P. Philpl. Lipids of recent sediments. Part II. Branched
and cyclic alkanes and alkanoic acids of some temperate lacustrine
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20(3): 189-204. September 1977.
Calvin, M., Principal Investigator
Brooks, P.W., J.R. Maxwell, J.W. Cornforth, A.G. Butlin, and C.B. Milne1.
Stereochemical studies of acyclic isoprenoid compounds. VI. The
stereochemistry of farnesane from crude oil. In: Campos, R. and
J. Goni, eds. Advances in Organic Geochemistry, 1975. Madrid,
Spain, Enadimsa, 1977. p. 81-97.
Burlingame , A.L. Assessment of the trace organic molecular composition
of industrial and municipal wastewater effluents by capillary gas
chromatography/real-time high resolution mass spectrometry: A
preliminary report. Ecotoxicology and Environmental Safety 1: 111-
150. 1977.
Cardosa, J.N., G. Eglinton, and P. Holloway1. The use of cutin acids in
the recognition of higher plant contribution to recent sediments.
In: Campos, R. and J. Goni, eds. Advances in Organic Geochemistry,
1975. Madrid, Spain, Enadimsa, 1977. p. 273-287.
de Leeuw, J.W., B.R. Simoneit, J.J. Boon, W.I.C. Rijpstra, F. de Lange,
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Phytol derived compounds in the geosphere. In: Campos, R. and
J. Goni, eds. Advances in Organic Geochemistry, 1975. Madrid,
Spain, Enadimsa, 1977. p. 61-79.
Francis, S., L. Margulis, W. Caldwell, and E.S. Barghoorn*. Comparison
of laboratory silicified blue-green algae with Precambrian micro-
organisms. In: Ponnamperuma, C., ed. Chemical Evolution of the
Early Precambrian. New York, Academic Press, 1977. p. 181-183.
Games, L.M. and J.M. Hayes*. Carbon isotopic study of the fate of
landfill leachate in groundwater. Journal of the Water Pollution
Control Federation 49(4); 668-677. April 1977.
Golubic, S. and E.S. Barghoorn*. Interpretation of microbial fossils
with special reference to the Precambrian. In: Flu'gel, E. , ed.
Fossil Algae: Recent Results and Developments. New York, Springer-
Verlag, 1977. p. 1-14.
Goodfellow, R.M., J. Cardosa, G. Eglinton, J.P. Dawson, and G.A. Best1.
A faecal sterol survey in the Clyde estuary. Marine Pollution
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Hayes*, J.M. , D.J. Des Marais, D.W. Peterson, D.A. Schoeller, and
S.P. Taylor. High precision stable isotope ratios and microgram
samples. In: Daly, N.R., ed. Advances in Mass Spectrometry, Volume
7. London, Institute of Petroleum, 1977.
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Hayes*, J.M- and D.A. Schoeller. High precision pulse counting:
Limitations and optimal conditions. Analytical Chemistry 49(2) ;
306-311. February 1977.
Hohn, M.E. , M. J. Humberston, and G. Eglinton-*-. Storage and retrieval
of mass spectral information. Pure and Applied Chemistry 49(12):
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alteration experiments on organic matter from recent marine sediments
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Knoll, A.H. and E.S. Barghoorn*. Archean microfossils showing cell
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396-398. October 28, 1977.
Masursky, H., A.L. Albee, G. Briggs, M.B. Duke, J.W. Schopf*, L. Soder-
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Earth. Correlation of the Precambrian 1: 236-256. 1977.
Nagy*, B., L.A. Nagy, J.E. Zumberge, D.S. Sklarew, and P. Anderson.
Indications of a biological and biochemical evolutionary trend during
the Archean and Early Proterozoic. Precambrian Research 5(2): 109-
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Peters, K.E., R. Ishiwatari, and I.R. Kaplan*. Color of kerogen as index
of organic maturity. American Association of Petroleum Geologists
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eds. Advances in Organic Geochemistry, 1975. Madrid, Spain,
Enadimsa, 1977. p. 735-752.
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Charlang, G. and N.P. Williams2. Germination-defective mutant of
Neurospora crassa that responds to siderophores. Journal of Bacterio-
logy 132(3): 1042-1044. December 1977.
Cooper, G. and L. Margulis*. Delay in migration of symbiotic algae in
Hydra viridis by inhibitors of microtubule protein polymerization.
Cytobios 73(19); 7-19. 1977.
Horowitz, N.H. , G.L. Hobby, and J.S. Hubbard*. Viking on Mars: The
carbon assimilation experiments. Journal of Geophysical Research
82(28): 4659-4662. 1977.
Hwang, S.-B., J.I. Korenbrot, and W. Stoeckenius*. Structural and
spectroscopic characteristics of bacteriorhodopsin in air-water inter-
face films. Journal of Membrane Biology 36(2/3): 115-135. 1977.
Hwang, S.-B., J.I. Korenbrot, and W. Stoeckenius*. Transient photovoltages
generated by charge displacements in intermediates of the
bacteriorhodopsin photoreaction cycle. In: Packer, L., G.C.
Papageorgiou, and A. Trebst, eds. Bioenergetics of Membranes.
Proceedings of the International Symposium, Island of Spetsai, Greece,
July 10-15, 1977. Amsterdam, Netherlands, Elsevier/North-Holland,
1977. p. 137-147.
Hwang, S.-B. and W. Stoeckenius*. Purple membrane vesicles: Morphology
and proton translocation. Journal of Membrane Biology 33(3/4):
325-350. 1977.
Leadbetter*, E.R. and R.A. Slepecky. The diversity of spore-forming
bacteria: Some ecological implications. In: Barker, A.N., J. Wolf,
D.J. Ellar, G.J. Dring, and G.W. Gould, eds. Spore Research, 1976,
Volume 2. New York, Academic Press, 1977. p. 869-877.
Lozier, R.H. and W. Niederberger^. The photochemical cycle of bacterio-
rhodopsin. Federation Proceedings 36(6): 1805-1809. May 1977.
Margulis*, L. Life on the early Earth. Engineering and Science 40(4):
13-19. May-June 1977.
Stoeckenius, W., Principal Investigator
^Horowitz, N.H., Principal Investigator
15
Margulis*, L. , H.O. Halvorson, J. Lewis, and A.G.W. Cameron. Limitations
to growth of microorganisms on Uranus, Neptune, and Titan. Icarus
30(4): 793-808. April 1977.
Margulis*, L., H.O. Halvorson, J. Lewis, and A.G.W. Cameron. Some
general principles of planetary quarantine leading to an assessment
of the limitations to growth of microorganisms on Uranus and
Neptune. In: Holmquist, R., ed. Life Sciences and Space Research,
Volume XV. Proceedings of the Open Meeting of the Working Group
on Space Biology of the 19th Plenary Meeting of COSPAR, Philadelphia,
Pennsylvania, June 8-19, 1976. New York, Pergamon Press, 1977.
p. 101-106.
Margulis*, L. and J.E. Lovelock. Planet Earth is our only hope. Geo-
graphical Magazine 49(8): 473-478. May 1977.
Margulis*, L. and J.E. Lovelock. The view from Mars and Venus. Sciences
17(2): 10-13. March/April 1977.
Rambler, M., L. Margulis*, and E.S. Barghoorn. Natural mechanisms of
protection of a blue-green alga against ultraviolet light. In:
Ponnamperuma, C. , ed. Chemical Evolution of the Early Precambrian.
New York, Academic Press, 1977. p. 133-141.
Stoeckenius*, W., R.H. Lozier, and W. Niederberger. Photoreactions of
bacteriorhodopsin. Biophysics of Structure and Mechanism 3(1): 65-68.
1977.
Tindall, D.R., J.H. Yopp*, W.E. Schmid, and D.M. Miller. Protein and
amino acid composition of the obligate halophile Aphanofhece 'halophyt'ica
(Cyanophyta). Journal of Phycology 13(2): 127-133. June 1977.
Walters, C.C. , L. Margulis*, and E.S. Barghoorn. On the experimental
silicification of microorganisms. I. Microbial growth on organosilicon
compounds. Precambrian Research 5(3); 241-248. October 1977.
Wedler*, F.C., B.A. Willis, and R. Srubas. Interaction of extrinsic
fluorescent probes with E. ooli glutamine synthetase. Experientia
33(8): 1016-1018. August 15, 1977.
16
B io lust r uiuent at ion
No publications.
17
Planetary Environments
DeVincenzi*, D.L. Effect of sterilization on the scientific value of a
returned Mars soil sample. In: Holmquist, R., ed. Life Sciences
and Space Research, Volume XV. Proceedings of the Open Meeting of
the Working Group on Space Biology of the 19th Plenary Meeting of
of COSPAR, Philadelphia, Pennsylvania, June 8-19, 1976. New York,
Pergamon Press, 1977. p. 21-26.
Hoffman, J.H., G.M. Keating, H. Niemann, V. Oyama*, J. Pollack, A. Seiff,
A.I. Stewart, and U. von Zahn. Composition and structure of the
atmosphere of Venus. Space Science Reviews 20(3): 307-327. May
1977.
Klein*, H.P. The Viking biological investigation: General aspects.
Journal of Geophysical Research 82(28): 4677-4680. September 30, 1977.
Klein*, H.P. Where are we in the search for life on Mars? Journal of the^
Astronomical Society of the Pacific 6(2); 2-6. March-April 1977.
Oyama*, V.I. and B.J. Berdahl. The Viking gas exchange experiment:
Results from Chryse and Utopia surface samples. Journal of Geophysical
Research 82(28): 4669-4676. September 30, 1977.
Oyama*, V.I., B.J. Berdahl, and G.C. Carle. Preliminary findings of the
Viking gas exchange experiment and a model for Martian surface
chemistry. Nature 265(5590): 110-114. January 13, 1977.
18
Origin of Life
Andersen, M. and S. Nir. Van der waals parameters, refractive indices
and dispersion equations of spectrin, actin, and other mammalian
proteins. Polymer 18(9): 867-870. 1977.
Armstrong, D.W. and J.H. Fendler2. Differential partitioning of tRNAs
between micellar and aqueous phases : A convenient gel f iltartion
method for separation of tRNAs. Biochimica et Biophysica Acta
478(1): 75-80. September 6, 1977.
Armstrong, D.W. , F. Nome, J.H. Fendler, and J. Nagyvary*. Novel prebiotic
systems: Nucleotide oligomerization in surfactant entrapped water
pools. Journal of Molecular Evolution 9(3): 213-223. 1977.
Armstrong, D.W. , R. Seguin, and J.H. Fendler^. Partitioning of amino
acids and nucleotides between water and micellar hexadecyltrimethyl-
ammonium halides. The prebiotic significance of cationic surfaces.
Journal of Molecular Evolution 10 (3) ; 241-250. 1977.
Averner, M.M. and R.D. MacElroy*. The Biological Effects of Increased
Global UV-B Irradiation; A Computer Simulation Study. NASA-TM-78425.
1977.
Averner, M.M. and R.D. MacElroy*. Speculations on the Consequences to
Biology of Space Shuttle-Associated Increases in Global UV-B
Radiation. NASA-TM-73200. 1977.
Balch, W.E., L.J. Magrum, G.E. Fox, R.S. Wolfe, and C. Woese*. An
ancient divergence among the bacteria. Journal of Molecular
Evolution 9(4): 305-311. 1977.
Belliveau, J.W. and J.K. Lanyi*. Analogies between respiration and a
light-driven proton pump as sources of energy for active glutamate
transport in Ealobac'teP'iwn. halob'iwn. Archives of Biochemistry and
Biophysics 178(1): 308-314. January 15, 1977.
Brooke, S. and S.W. Fox*. Gompartmentalization in proteinoid micro-
spheres. BioSystems 9 (1) : 1-22. 1977.
Coeckelenbergh, Y. , R. Rein, and R.D. MacElroy*. Ames interactive
molecular model building system: A 3-D computer modelling system
applied to the study of the origin of life. BioSystems 9(2,3):
121-129. September 1977.
Tlein, R., Principal Investigator
^Nagyvary, J., Principal Investigator
19
Dayhoff*, M.Q., L.T. Hunt, W-C. Barker, R.M. Schwartz, and B.C. Orcutt.
Estimation of the structure of the proteins of all living organisms.
In: Dreyfus, B., ed. Proceedings of the Fifth Biennial International
CODATA Conference. New York, Pergamon Press, 1977. p. 349-353.
Fox, G.E., L.J. Magrum, W.E. Balch, R.S. Wolfe, and C.R. Woese*. Classi-
fication of methanogenie bacteria by 16S ribosomal RNA characteriza-
tion. Proceedings of the National Academy of Sciences of the U.S.A.
74(10): 4537-4541. October 1977.
Fox, G.E., K.R. Pechman, and C.R. Woese*. Comparative cataloging of 16S
ribosomal ribonucleic acid: Molecular approach to procaryotic syste-
matics. International Journal of Systematic Bacteriology 27(1): 44-
57. January 1977.
Fox*, S.W. Bioorganic chemistry and the emergence of the first cell.
In: van Tamelen, E.E., ed. Bioorganic Chemistry. Volume III; Macro-
and Multimolecular Systems. New York, Academic Press, 1977. p. 21-32.
Fox*, S.W. Defeatism in scientific research. In: Klemm, W.R., ed.
Discovery Processes in Modern Biology. Huntington, New York, Robert
E. Krieger, 1977. p. 123-131.
Fox*, S.W. Lars Onsager (1903-1976). BioSystems 8(4) : 161. April 1977.
Fox*, S.W. Organic microstructures and terrestrial protocells.
Naturwissenschaften 64(7): 380. July 1977.
Fox*, S.W. and K. Dose. Molecular Evolution and the Origin of Life. Re-
vised edition. New York, Marcel Dekker, 1977. 370 p.
Gabel, N.W. and R.D. MacElroy*. Potential Ecological Effects of Micro-
wave Irradiation. NASA-TM-78429. 1977.
Garduno, R., R. Rein*, J.T. Egan, Y. Coeckelenbergh, and R.D. MacElroy*.
Purine-purine base pairs and the origin of transversion type
mutations. International Journal of Quantum Chemistry: Quantum
Biology Symposium 4: 197-204. 1977.
Hoskins, B.B., J.T. O'Connor, T.A. Shannon, R. Widdus, and J.F. Danielli*.
Application of genetic and cellular manipulations to agricultural and
industrial problems. BioScience 27(3): 188-191. March 1977.
Jukes*, T.H. Evolution and back-contamination. In: Holmquist, R., ed.
Life Sciences and Space Research, Volume XV. Proceedings of the
Open Meeting of the Working Group on Space Biology of the 19th
Plenary Meeting of COSPAR, Philadelphia, Pennsylvania, June 8-19,
1976. New York, Pergamon Press, 1977. p. 9-14.
Jukes*, T.H. How many anticodons? Science 198(4314): 319-320. October
21, 1977.
20
Jukes*, T.H. Nearest-neighbor doublets in protein-coding regions of MS2
RNA. Journal of Molecular Evolution 9 (3) ; 299-303. 1977.
Jukes*, T.H. The amino acid code. In: Florkin, M. , A. Neuberger, and
L.L.M. Van Deenan, eds. Comprehensive Biochemistry. Volume 24:
Biological Information Transfer. Amsterdam, Elsevier /North-Holland,
1977. p. 235-293.
Lacey*, J.C. , Jr. and A.C. Weber. Genetic coding and protein synthesis:
Concerted evolution. Precambrian Research 5(1); 1-22. July 1977.
Lanyi*, J.K. Transport in EaldbaoteTiwn halobiumi Light-induced cation-
gradients, amino acid transport kinetics, and properties of trans-
port carriers. Journal of Supramolecular Structure 6(2); 169-177.
1977.
MacDonald, R.E., R.V. Greene, and J.K. Lanyi*. Light-activated amino
acid transport system in Ealdbaoteviim halobium envelope vesicles:
Role of chemical and electrical gradients. Biochemistry 16(4):
3227-3235. 1977.
MacDonald, R.E. and J.K. Lanyi*. Light-activated amino acid transport
in Halobaoteviim halobium envelope vesicles. Federation Proceedings
36(6): 1828-1832. May 1977.
MacElroy*, R.D. , Y. Coeckelenbergh, and R. Rein*. Macromolecular simu-
lations as an approach to the study of the origins of self-replicating
systems. BioSystems 9(2.3); 111-119. September 1977.
MacElroy*, R.D. , Y. Coeckelenbergh, and R. Rein. Molecular Modeling
Approaches to the Study of the Origin of Life. NASA-TM-73269. 1977.
Nagyvary*, J. and E.L. Bradbury. Hypocholesterolemic effect of
complexes. Biochemical and Biophysical Research Communications 77(2):
592-598. July 25, 1977.
Nakashima, T. , J.R. Jungck, S.W. Fox*, E. Lederer, and B.C. Das. A test
for randomness in peptides isolated from a thermal polyamino acid.
International Journal of Quantum Chemistry: Quantum Biology Symposium
4: 65-72. 1977.
Nir, S., R. Garduno, R. Rein*, and R.D. MacElroy*. Simulation and display
of macromolecular complexes. Polymer 18(5): 431-434. May 1977.
Nir, S., R. Garduno, J.T. Egan, Y. Coeckelenbergh, R.D. MacElroy*. and
R. Rein*. Display, manipulation, and simulation of macromolecules .
International Journal of Quantum Chemistry; Quantum Biology Symposium
4: 135-141. 1977.
21
Rein*, R. Studies oi; biomolecular interactions: Principles of nucleic
acid structure and function from the point of view of constituent
interactions. In: Pullman, B., ed. Perspectives in Quantum
Chemistry. New York, John Wiley & Sons, 1977. p. 307-362.
Rein*, R., R. Garduno, J.T. Egan, S. Columbano, Y. Coeckelenbergh, and
R.D. MacElroy*. Elements of a DNA-polypeptide recognition code:
Electrostatic potential around the double helix, and a stereospecific
model for purine recognition. BioSysterns 9(2,3) ; 131-137. 1977.
Rich*, A. The molecular structure of transfer RNA and its interaction
with synthetases. In: Vogel, H.J., ed. Nucleic Acid-Protein
Recognition. New York, Academic Press, 1977. p. 281-291.
Rich*, A. An overview of protein-nucleic acid interactions. In:
Vogel, H.J., ed. Nucleic Acid-Protein Recognition. New York,
Academic Press, 1977. p. 3-11.
Rich*, A. Three-dimensional structure and biological function of
transfer RNA. Accounts of Chemical Research 10(11): 388-396.
November 1977.
Rich*, A. and P.R. Schimmel. Introduction to transfer RNA. Accounts of
Chemical Research 10(11); 385-387. 1977.
Rich*, A. and P.R. Schimmel. Structural organization of complexes of
transfer RNAs with aminoacyl transfer RNA synthetases. Nucleic Acids
Research 4(5): 1649-1665. 1977.
Rich*, A., N.C. Seeman, and J.M. Rosenberg. Protein recognition of base
pairs in a double helix. In: Vogel, H.J., ed. Nucleic Acid-Protein
Recognition. New York, Academic Press, 1977. p. 361-374.
Singleton, R., Jr., C.R. Middaugh, and R.D. MacElroy*. Comparison of
proteins from thermophilic and nonthermophilic sources in terms of
structural parameters inferred from amino acid composition.
International Journal of Peptide and Protein Research 10(1): 39-50.
1977.
Souza*, K.A. and P.H. Deal. Characterization of a novel extremely alkalo-
philic bacterium. Journal of General Microbiology 101(Pt. 1): 103-
109. July 1977.
Wang, A.H.-J., G.J. Quigley, and A. Rich*. Crystallographic studies of a
mitogenic lectin from pea seeds. Biochemical and Biophysical Research
Communications 76(4): 1261-1266. 1977.
Whitaker, N.S. and H.P. Klein*. Low oxygen levels and the palmitoyl CoA
desaturase of yeast: Relation to primitive biological evolution.
In: Ponnamperuma, C., ed. Chemical Evolution of the Early Pre-
cambrian. New York, Academic Press, 1977. p. 211-214.
22
Woese*, C.R. A comment on methanogenic bacteria and the primitive
ecology. Journal of Molecular Evolution 9(4); 369-371. 1977.
Woese*, C.R. Endosymbionts and mitochondrial origins. Journal of
Molecular Evolution 10(2); 93-96. 1977.
Woese*, C.R. and G.E. Fox. The phylogenetic structure of the prokaryotic
domain: The primary kingdoms. Proceedings of the National Academy
of Sciences of the U.S.A. 74(11): 5088-5090. November 1977.
23
Page intentionally left blank
Page intentionally left blank
APPENDIX: PRINCIPAL INVESTIGATORS
Professor Elso S. Barghoorn
The Biological Laboratories
Harvard University
16 Divinity Avenue
Cambridge, Massachusetts 02138
Professor Ralph S. Becker
Department of Chemistry
University of Houston
Houston, Texas 77004
Professor Klaus Biemann
Department of Chemistry
Massachusetts Institute of Technology
Cambridge, Massachusetts 02139
Professor William A. Bonner
Department of Chemistry
Stanford University
Stanford, California 94305
Associate Professor Jospeh Bragin
Department of Chemistry
California State University
5151 State University Drive
Los Angeles, California 90032
Dr. A.L. Burlingame
Biomedical and Environmental Mass
Spectrometry Resource
Space Sciences Laboratory
University of California
Berkeley, California 94720
Professor Melvin Calvin
Department of Chemistry
University of California
Berkeley, California 94720
Mr. Glenn C. Carle
Ames Research Center
Code LPD
Moffett Field, California 94035
25
Professor L.E. Casida, Jr.
Department of Microbiology and Cell
Biology
The Pennsylvania State University
University Park, Pennsylvania 16802
Dr. Sherwood Chang
Ames Research Center
Code LPE
Moffett Field, California 94035
Professor John R. Cronin
Department of Chemistry
Arizona State University
Tempe, Arizona 85281
Professor James F. Danielli
Department of Life Sciences
Worcester Polytechnic Institute
Worcester, Massachusetts 01609
Professor Margaret 0. Dayhoff
National Biomedical Research Foundation
Georgetown University Medical Center
3900 Reservoir Road, N.W.
Washington, D.C. 20007
Mr. Paul H. Deal
Ames Research Center
Code LPB
Moffett Field, California 94035
Dr. David J. Des Marais
Ames Research Center
Code LX
Moffett Field, California 94035
Dr. Donald L. DeVincenzi
Ames Research Center
Code LP
Moffett Field, California 94035
Professor Frederick R. Eirich
Department of Chemistry
Polytechnic Institute of New York
333 J Street
Brooklyn, New York 11201
26
Dr. Janos H. Fendler
Department of Chemistry
College of Science
Texas A&M University
College Station, Texas 77843
Professor James P. Ferris
Department of Chemistry
School of Science
Rensselaer Polytechnic Institute
Troy, New York 12181
Professor Glair E. Folsome
Laboratory for Exobiology
Department of Microbiology
University of Hawaii at Manoa
2538 The Mall
Honolulu, Hawaii 96822
Dr. Sidney W. Fox, Director
Institute for Molecular and Cellular
Evolution
University of Miami
521 Anastasia
Coral Gables, Florida 33134
Dr. E. Imre Friedmann
Department of Biological Sciences
Florida State University
Tallahassee, Florida 32306
Dr. Arthur Furst
Dean, Graduate Division
University of San Francisco
San Francisco, California 94117
Mr. Herbert S. Ginoza
Ames Research Center
Code LPD
Moffett Field, California 94035
Professor John M. Hayes
Department of Chemistry
Indiana University
Bloomington, Indiana 47401
Mr. Milton R. Heinrich
Ames Research Center
Code LPB
Moffett Field, California 94035
27
Mr. Lawrence I. Hochstein
Ames Research Center
Code LPB
Moffett Field, California 94035
Professor Norman H. Horowitz
Department of Biology
California Institute of Technology
Pasadena, California 91109
Professor Jerry Hubbard
School of Biology
Georgia Institute of Technology
Atlanta, Georgia 30332
Dr. Richard D. Johnson
Ames Research Center
Code LB
Moffett Field, California 94035
Professor Thomas H. Jukes
Space Sciences Laboratory
University of California
Berkeley, California 94720
Professor Ian R. Kaplan
Department of Biology
Institute of Geophysics and Planetary
Physics
University of California
Los Angeles, California 90024
Dr. Harold P. Klein
Ames Research Center
Code L
Moffett Field, California 94035
Dr. Bessel Kok
Martin Marietta Laboratories
Martin Marietta Corporation
1450 South Rolling Road
Baltimore, Maryland 21227
Professor William R. Kuhn
Department of Atmospheric and Oceanic
Sciences
University of Michigan
Ann Arbor, Michigan 48109
28
Professor James C. Lacey, Jr.
Laboratory of Molecular Biology
University of Alabama School of Medicine
University Station
Birmingham, Alabama 35294
Mr. Janos K. Lanyi
Ames Research Center
Code LPB
Moffett Field, California 94035
Mr. James G. Lawless
Ames Research Center
Code LPE
Moffett Field, California 94035
Dr. Edward R. Leadbetter
Department of Biology
Amherst College
Amherst, Massachusetts 01002
Professor Joshua Lederberg
Department of Genetics
Stanford University School of Medicine
Stanford, California 94305
Dr. Gilbert V. Levin
Biospherics Incorporated
4928 Wyaconda Road
Rockville, Maryland 20852
Dr. Elliott C. Levinthal
Department of Genetics
Stanford University School of Medicine
Stanford, California 94305
Dr. Gilda H. Loew
Stanford University
Stanford, California 94035
Associate Professor Russell E. MacDonald
Section of Biochemistry, Molecular and
Cell Biology
Division of Biological Sciences
College of Agriculture and Life Sciences
Cornell University
Ithaca, New York 14853
29
Dr. Robert D. MacElroy
Ames Research Center
Code LPB
Moffett Field, California 94035
Associate Professor Lynn Margulis
Department of Biology
Boston University
2 Cummington Street
Boston, Massachusetts 02215
Mr. James S. Martin, Jr.
Vice President for Planning and
Advanced Programs
Martin Marietta Aerospace Corporation
6801 Rockledge Drive
Bethesda, Maryland 20034
Mr. Edward L. Merek
Ames Research Center
Code LPD
Moffett Field, California 94035
Professor Stanley L. Miller
Department of Chemistry, B-017
University of California, San Diego
La Jolla, California 92093
Professor Bartholomew Nagy
Department of Geosciences
Laboratory of Organic Geochemistry
University of Arizona
Tucson, Arizona 85721
Dr. Joseph Nagyvary
Department of Biochemistry and Biophysics
Texas A&M University
College Station, Texas 77843
Dr. Leslie E. Orgel
Salk Institute for Biological Studies
P.O. Box 1809
San Diego, California 92112
Professor John Oro
Laboratory of Biomolecular Analysis
Department of Biophysical Sciences
University of Houston
Houston, Texas 77004
30
Mr. Vance I. Oyama
Ames Research Center
Code LPD
Moffett Field, California 94035
Mr. Glenn E. Pollock
Ames Research Center
Code LPE
Moffett Field, California 94035
Professor Cyril Ponnamperuma
Laboratory of Chemical Evolution
Department of Chemistry
University of Maryland
College Park, Maryland 20742
Professor D.H. Pope
Department of Biology
Rensselaer Polytechnic Institute
Troy, New York 12181
Dr. Robert Rein
New York State Department of
Health
Roswell Park Division Research
Laboratory
666 Elm Street
Buffalo, New York 14263
Dr. Alexander Rich
Department of Biology
Massachusetts Institute of Technology
Cambridge, Massachusetts 02139
Associate Professor Edward M. Ripley
Department of Geology
Indiana University
1005 East Tenth Street
Bloomington, Indiana 47401
Professor Duane L. Rohlfing
Department of Biology
University of South Carolina
Columbia, South Carolina 29208
Professor Carl E. Sagan
Laboratory for Planetary Studies
Center for Radiophysics and Space
Research
Cornell University
Ithaca, New York 14853
31
Professor J. William Schopf
Department of Geology
University of California
Los Angeles, California 90024
Mr. Melvin P. Silverman
Ames Research Laboratory
Code LPD
Moffett Field, California 94035
Professor Grant Gill Smith
Department of Chemistry
College of Science
Utah State University
Logan, Utah 84321
Professor Walter Stoeckenius, M.D.
Cardiovascular Research Institute
School of Medicine
University of California
San Francisco, California 94143
Dr. Bernard L. Strehler
Department of Biology
University of Southern California
University Park
Los Angeles, California 90027
Dr. Nancy J. Symmes.
Ames Research Center
Code LX
Moffett Field, California 94035
Professor H. Urey
Department of Geosciences
Laboratory of Organic Geochemistry
University of Arizona
Tucson, Arizona 85721
Associate Professor Frederick C. Wedler
Department of Chemistry
Rensselaer Polytechnic Institute
Troy, New York 12181
Mr. Fritz H. Woeller
Ames Research Center
Code LPD
Moffett Field, California 94035
32
Professor Carl R. Woese
Department of Genetics and Development
University of Illinois
Urbana, Illinois 61801
Associate Professor John H. Yopp
Department of Botany
Southern Illinois University
Carbondale, Illinois 62901
Dr. Richard S. Young
Chief, Planetary Biology and Protection
Code SBL
National Aeronautics and Space
Administration
Washington, D.C. 20546
Professor G.U. Yuen
Department of Chemistry
Arizona State University
Tempe, Arizona 85281
Dr. Leonard P. Zill
Ames Research Center
Code LX
Moffett Field, California 94035
33
1. Report No.
MSA TM-80338
2. Government Accession No. 3. Recipient's Catalog No.
4. Title and Subtitle
Publications of the Planetary Biology Program for 1977
A Special Bibliography
5. Report Date
April 1979
6. Performing Organization Code
7. Author(s)
Compiled by Linda G. Pleasant and Richard S. Young
8. Performing Organization Report No.
10. Work Unit No.
9. Performing Organization Name and Address
National Aeronautics and Space Administration
Washington, B.C. 20546
11. Contract or Grant No.
12. Sponsoring Agency Name and Address
Office of Space Science
National Aeronautics and Space Administration
Washington, D.C. 20546
13. Type of Report and Period Covered
Technical Memorandum
14. Sponsoring Agency Code
SBL
15. Supplementary Notes
16. Abstract
List of 1977 publications resulting from research pursued under the auspices of NASA's
Planetary Biology Program.
17. Key Words (Suggested by Author(s))
Chemical Evolution, Organic Geochemistry,
Life Detection, Biological Adaptation,
Planetary Environments, Origin of Life
18. Distribution Statement
Unclassified - Unlimited
19. Security Classif. (of this report)
Unclassified
20. Security Classif. (of this page)
Unclassified
21. No. of Pages
33
22. Price*
$4.50
* For sale by the National Technical Information Service, Springfield, Virginia 22161
NASfl-Langley, 1979
National Aeronautics and
Space Administration
Washington, D.C.
20546
Official Business
Penalty for Private Use, $300
THIRD-CLASS BULK RATE Postage and Fees Paid
National Aeronautics and
Space Administration
NASA-451
NASA
S 9 0 8 4 U H U2 10,?,
MCDONNELL DOUGLAS COBP
\TTN: PUBLICATIONS GROUP
P 0 BOX 516
ST LOUIS MO 63166
!TM ASTER: If Undeliverable (Section 158
Postal Manual) Do Not Return
